Long-term staining of live Merkel cells with FM dyes.
Live Merkel cells in the skin and hair follicles are known to incorporate a fluorescence dye, quinacrine, which has been utilized to identify and dissect the cells for experiments. Quinacrine fluorescence of the cells is, however, quickly lost and quinacrine-stained Merkel cells soon become difficult to identify in tissue culture. To find dyes that remain in the cells for a long period of time, we tested many fluorescence dyes and found that FM dyes (such as FM1-43) are useful markers for live Merkel cells. In the rat footpad skin, FM1-43 was shown to stain 95% of live Merkel cells that were already stained with quinacrine. FM4-64 stained 98% of quinacrine-stained Merkel cells. Merkel cells in sinus hair follicles were also stained with FM dyes. The fluorescence intensity of FM dyes was stronger than that of quinacrine, and the shape of the cells was more distinct in the FM-dye-stained cells. To test how long FM dyes remain in live cells, FM-dye-stained Merkel cells in hair follicles were embedded in collagen gel and were cultured in a serum-free medium. FM-dye-stained cells were easily identified even after 7 days of culture. During the culture, Merkel cells changed their shape, moved in the preparation and tended to aggregate on the surface. We conclude that FM dyes are powerful tools for tracing live Merkel cells in in vitro experiments. Moreover, the finding that Merkel cells incorporate FM dyes suggests that vesicles in the cells are likely to have mechanisms of recycling in a manner similar to those in neurons and secretory cells.